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Model to Map Person-Environment Research in Design. 
 
 
Abstract: This paper focuses on the relationship between the holistic health of a human being 
and the interior environment as it is conveyed in research literature. The study described here 
particularly focuses on literature that connects environment, emotions, feelings, mind and body. 
Central to this work is the PNI (psychoneuroimmunology) model which proposes that a person’s 
psychological health is internally related to their neurological system and immunological 
systems. The study is underpinned by an interest in the relationship between these systems and 
the built environment. Its purpose is to establish the extent to which the built environment has 
been considered by research today in PNI and vice versa. This is achieved by further exploring 
the two subjects and looking at the possibilities of establishing a relationship between the two 
fields in order identify how PNI could contribute to Design. This is understood by examining the 
field of PNI and person-environment research in design. As an outcome, the project aims to 
produce a framework for further research and application.  
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Introduction: 
 
The purpose of this paper is to provide insights into the relationship between interior 
environments and holistic health. Over the past years there has been an increasing amount of 
research showing the possible influence of the environment in reducing stress [1-5].This is far 
more evident in healthcare environment investigations. However the potential of the environment 
in contributing to the mental wellbeing of a person and how this could affect the physical health 
needs further investigation.  
 
Towards this end, the study explores the field of Psychoneuroimmunology (PNI), further 
examining it to find a relationship with person-environment research in design and environment. 
Forming a relationship between PNI and the environment and designing with regard to PNI 
principles will help professionals to create an environment that will enhance health and 
wellbeing. For this there needs to be a basic understanding of PNI and its workings. There also 
needs to be an understanding of research undertaken in the design fields in relation to the built 
environment.  
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Our physiological system and psychological system are not separate and distinct from our 
experiences in life.  According to Rappoport (1990) the human body and the natural/ built 
environment are closely connected with each other by the simple fact that a person is always in 
one place or the other, be it in natural settings or human-made settings. The awareness of a 
particular place to a person depends on the reason the person is occupying the space [6]. For 
example, using a garden setting can be very different to a day in an office setting. This can 
further be subdivided into encounters that a person has with the place. The outlook of a jogger 
would differ from that of a person using the garden space for leisure. A casual visitor to an office 
will perceive the space differently from an employee using the space, whereas, an employer 
would have a different view from that of an employee. The human body reacts to a place 
consciously and subconsciously every time, all the time. The fact that people are psychologically 
dependent on their social and physical surroundings for their individual development and well-
being is well-known [7].  
 
 
Psychoneuroimmunology (PNI) 
 
PNI is the study of the interactions of the mind with the neuro and endocrine systems affecting 
the immunological systems of the body. An increasing number of studies have documented the 
connection between mind and the body (Fig.1) [For example, 8, 9, 10, &11].  
 
The central nervous system, the neuroendocrine system and the immune system of the body are 
linked to the mind through the chemical connections involving our emotions (positive or 
negative) and the regulatory systems of the endocrine and immune systems through the central 
nervous system. Therefore, stressful emotions can produce an excess amount of epinephrine 
(Adrenaline) to be stored. This causes a chemical breakdown, resulting in the internal weakening 
of the immune system and an increased potential for disease [12]. 
 
                                                   Fig. 1. PNI Model 
 
 Also research has supported the fact that many illnesses can be developed through mental stress 
and strain. Negative emotions lead to ‘immune dysregulation’ leading to physical conditions 
associated with “aging, cardiovascular diseases, osteoporosis, arthritis, type 2 diabetes, certain 
cancers, and frailty and functional decline; production of proinflammatory cytokines” and so on 
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[13]. Solomon and Moos reports early research done by Leshan and Worthington (1956) 
regarding mental illness/wellbeing as a source for acquiring cancer is reported where some 
factors in personality traits like bereavement, inability to express hostile emotions and feelings, 
unresolved tensions, and personal disturbances are experienced prior to the development of 
tumor [14]. They studied the personality of over 5000 patients with rheumatoid arthritis and 
came to the conclusion that most of them have common personality traits [14]. Studies on wound 
healing and post-operative condition reports evidence of slow recovery following stress or fear 
[15 &16]. 
 
Environmental conditions also affect immunologic competence as highlighted in studies done on 
mice [17 &18]. Riley and colleagues studied the impact of environmental stress on three groups 
of mice in different environmental conditions. The low stress residential conditions proved 
beneficial for one group, influencing their immunologic competence contributing to the 
alteration of tumor incidence [17]. It indicates that apart from physical health being attributed to 
mental wellness, the implication that environment can play a key role in the reduction of stress 
where comfort levels, air quality, light and so on can influence in reducing reduced stress levels 
resulting in physical well-being. Therefore, environmental factors influencing mental wellbeing 
further contribute to the physical systems ability to alleviate illnesses.  
 
Dimensions of the built/interior environment to holistic health 
 
The importance of the environment in contributing to stress has long been recognised in 
environmental, social, and biological sciences.  It is well- known that various factors in the 
environment triggers physical as well as psychological changes in the human body [19-24]. The 
environment consists of a set of ‘stimuli’ and people behave in response to this and adapt to it 
becoming more systematic and interdisciplinary in nature [25]. 
 
People usually see to it that their personal needs and /or desires and environmental resources are 
synchronised and this is associated with both “efficacious behavior” and favorable affective 
outcomes contributing to their wellbeing representing the QOL (quality of life) [26]. The ability 
to control the physical surroundings is further seen to influence in reducing the negative effects 
of stress impacting on overall health [27].  
 
 Studies done on spatial organization and workplace satisfaction demonstrates the importance of 
the role of space allocation and organization in the satisfaction and performance of people in a 
workplace. It also shows the link between the social activities of people within the organization 
highlighting that spatial organization of the physical environment supports individual process as 
well as team communication and collaboration [28]. In addition, individual needs and 
organizational costs are supported by use of imagination in creating a space where visual 
dimensions can also influence an individuals’ self satisfaction and feelings in an environment 
[29]. 
 
Environments also have restorative effects during times of stress thereby influencing wellbeing. 
For example people occupying windowless offices tend to use more of nature themes as 
decorative elements and they incorporate more visual stimuli than people with offices having 
windows [30]. Another study involving three groups of office workers indicates that people 
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having views of nature are more satisfied with their work having lower level of stress than 
people having views of buildings or having no view at all [31]. Views may further influence the 
physical health aspect of individuals and be of benefit as discovered from a study involving 
patients recovering from surgery.  It was found that patient recovery is faster when they have 
views of nature through their windows than those who overlook the parking lot resulting in 
shorter hospital stays [32].  
 
However, how a person perceives the environment is not always in a conscious way. Most of the 
time it occurs at an unconscious level, that is, without being aware of the surroundings. At times 
minimal attention is directed to the immediate surroundings which accounts for ‘environmental 
numbness’ in people resulting in causing minor or major problems such as stress [33] 
Environmental perception is also influenced by various factors like personality and 
characteristics, sex, age and education, culture, physical features of a setting, familiarity of the 
setting etc. [33].  
 
The space occupied is relevant to the reactions and behavior of a person [34] which forms the 
experience gained from the events that take place. Thus, environment and person is interrelated 
in such a way that the action of the person influences the environment and the environment 
influence the action and behavior of the person [35]. People do not react to an environment as 
such, but they react to what they feel or think about the environment and only when it is 
experienced or acted upon does a space or place acquire meaning [36]. This influences a person 
on how they perceive the environment.  
 
Certain environmental cues like the décor provide a perception in the mind of a person on the 
personality of people occupying the space influencing the way they act in it. This could be seen 
as the environment causing an ‘direct and indirect effect’ in influencing the behavior of a person 
[6]. People often react differently in different situations, or in different settings due to the basis 
on which they perceive the place [6]. Furthermore people interpret these meanings differently 
and these interpretations play a critical role in environmental interaction [6]. 
 
It is interesting to note that certain environments foster social contacts and an individuals 
interactions with particular places influence the formation of their self-identity. For example the 
influence of the environment is so great that sometimes even relocation from a familiar place 
often produces distress resulting in negative health symptoms [37 & 38]. When trying to make a 
connection or in forming a relationship with the environment people try to “establish and 
maintain meaningful psychological and social connections with the material world, reflected in 
their strong emotional attachments to particular objects and places” [39].  
 
As environments differ in their negative and positive health outcomes, the health promotiveness 
of an environment “ultimately depends on its capacity to support those health outcomes most 
desirable and important to its members while eliminating or ameliorating those most clearly 
negative and detrimental to individual and social well-being” [40]. Stokols suggests that 
“environmentally based health promotion programs must distinguish between the immediate and 
potential capacity of a particular setting, or organization, or community to promote health among 
its members” [40]. 
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The potential of PNI dimensions for the built/interior environment 
 
As Solomon  points out “just as  PNI is helping establish necessary new models of health, 
disease and the body itself, perhaps it can establish, on the basis of evidence, the nature of 
healing environments” [41]. The interior environment is where an individual spends at least three 
fourth of his/her time, except in some cases where people work and play in the exterior 
environments. These environments that we create would be either our ‘inherited environments’ 
or that those are chosen by us [42]. 
 
In establishing a relationship between PNI and the environment, there are several elements that 
would help in creating a space/place for a person that would enhance health and wellbeing [3, 6, 
21, 29, 30, 41, 43, 44, 45, 46]. Some dimensions that could contribute to the wellbeing of a 
person are: 
 
a.) When designing for a group or individual, several characteristics and dimensions could be 
altered to fit individual preferences. This involves careful scrutiny of individual/group 
preferences and usages.  
b.) Sensory experiences that a person derives from the environment are a strong element to take 
into consideration. Designing for sensory wellbeing influencing the overall health is as important 
as aesthetics and beauty of a place or space. 
c.) Usage and usability of environments differs from user to user on an individual basis and only 
with designer-user interaction could this be ascertained 
d.) For increasing health and wellbeing from individual to individual basis the interaction of the 
environment and how a person and environment adapts to each other should also be a priority to 
focus on.  
e.) Personal preferences and controllability of an environment plays an important part in 
maintaining health and wellbeing.  
f.) The factors that help to “modify a person’s immunological response to a stressor” such as 
social support, attitude and optimism have been found to be beneficial  
g.) Individual gender, age and personal attitudes, preferences and personality character should be 
taken into consideration where possible.  
h.) The demand of the environment could be real or perceived, few or many, and simple or 
complex. Adding to the fact that it is not the coping skills that counts, but the coping skills those 
the individual believe he/she has is of more importance.  
 
Studies on healthcare environments mostly concentrate on healing process where the quality of 
the environments is seen to be affecting healing process. A study done on multisensual 
environment showed that environments designed for the senses have a positive effect on its 
occupants. Though this study was done on people with dementia, it may be applicable to any 
environment. The patients were studied in three different environments – the “snoezelen room” 
(which was particularly designed for the senses – multisensory environment), a landscaped 
environment and the usual living room.  It was found that patients using the room and the garden 
became calm and showed pleasure and the wellbeing stayed with them after leaving the room 
also. The snoezelen room had “a power for stress reduction” to all users alike - the patients, 
caregivers, visitors and so on in a calm and comforting manner. Whereas, the garden provided a 
more active environment proving to be therapeutic.  Though the study did not find evidence for 
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one environment being more beneficial than the living room, it was observed that the ‘snoezelen 
room’ and the garden did give occupants more pleasure than the common living room. But the 
fact remains that even if the place does not have any negative effects they do have positive 
effects [47].  
 
Research in health care environments proves that the quality of environment can speed or 
‘retard’ healing. The planetree model adapted in healthcare environments is holistic in focusing 
on the patients’ mental, emotional, spiritual, social and physical needs recognizing the 
importance of architecture and interior design in the healing process [48].  A study done on the 
facilities of the new and old units of the Barbara Ann Karmanos Cancer Institute showed 
decrease in the usage of pain medication which is self administered by the patients using new 
facilities. Though they were the same patients who used more medication in the old facilities 
they feel the decrease in pain prescription in the more pleasant surroundings of the new unit [49]  
 
 
Conclusion 
 
This paper has directed an insight to the possibilities of applying PNI principles to design. 
Combining these two disciplines would provide a broader understanding of the environmental 
aspects in creating healthy environments for healthy living. Exploring research in the areas of 
PNI and built environment and design has shown that there is an overlap with in the broader 
dimensions.  The physical environment is an important component of the multidimensional 
aspects of a human being. There are several elements in the environment that contribute to the 
well-being of a person. These elements are perceived by the individual in a conscious and 
subconscious manner. However, the environment plays a definite role in the health and well-
being through the mind of a person. Through sensitive and careful space planning and designing 
using the key aspects that contributes to mental wellbeing, a less stressful environment can be 
created to influence the holistic well-being of the person occupying it. 
 
This point to a new direction, in focusing on the capacity of the built environment in influencing 
the holistic health of a person through emotional wellbeing. Further, it would provide an 
understanding of design principles for application to create an environment which would have 
properties to alleviate negative health hazards to an extent.  
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